The energies of the y-rays from radioactive decay of ®'Cr, *® 9 Yb, 170 Tm, 192 Ir and 2 ®"Hg have been measured relative to the 411.794 keV standard from the decay of 198 Au with relative accuracies between 4X10" 7 and 4X10" 6 .
Introduction
Modern X-and y-ray spectroscopy with germanium or silicon detectors has been developed to such a level of performance 2 that the energy uncertainty of the calibration lines becomes comparable with the accuracy of the measurement itself. Therefore it is desirable to have a consistent set of /-rays whose energies have been measured with an accuracy such that the uncertainties can be neglected during spectroscopic studies with solid state counters. For most of the cases very precise relative energies are sufficient.
For the precision measurement of relative X-and y-ray energies a curved crystal spectrometer with an interferometric angle measuring system has been built 3 and successfully used for very accurate measurements 3 of the energies of y-rays from the radioactive decay of 199 Au, 182 Ta and 183 Ta. For these measurements the 7-line from the decay of 198 Au was used as standard: Ey = 411.794 ± 0 keV. This line was also used as standard in the present work.
Experimental Method
The measurements were carried out with our diffractometer. A brief description of the instrument and the measuring procedure as well as the reduction of the data has been given elsewhere 3 . The sources were produced at the reactor FRJ-2 and had activities ranging from 0.5 -10 Ci which was sufficient to produce intense reflections even in higher orders and for weak /-lines.
As outlined in detail earlier 3 , each source consisted of the probe to be measured and of a 198 Aufoil providing the standard. For several runs 169Yb was used as secondary standard because of the convenience of its longer half life. Up to eight reflections including at least two of the standard were measured under positive and negative Bragg angles consecutively about 10 -20 times in one run. Several runs including in general different y-rays of the probe were taken for each source. The data obtained in this way were split in sub-sets each of which was completely analyzed. Because of the sufficiently large number of sub-sets and the measurements in different orders of reflection, a statistical analysis of the data was possible and the errors were calculated from the scattering of the individual results.
Results
The resulting energies of the y-rays emitted after the capture decay of 169 Yb are listed in Table 1 .
Note that these energies ET are based on the 411.794 +OkeV gold standard. Their relative energy errors d£r are between 4-10~7 Er and 2-10 _6 £'r. Since the measured relative energies Er have to obey the energy combination principle, a Table 3 includes our result on the relative energy of the 320 keV 7-line from the decay of 51 Cr. The other value taken from Ref. 6 is in excellent agreement with our very precise result.
Our result of the measurement of the relative energy of the 279 keV 7-line from the decay of 203 Hg is shown in Table 4 . The other data, in particular the result from Ref. 6 , are in very good agreement with our value. Table 5 is a summary of the results of the present measurement of the strongest y-line energies from the decay of 192 Ir and of the corresponding results of six other groups. The agreement with the old data given in Ref. 8 is good, that with other recent results is very good. A more detailed comparison with the energies determined by other authors 9 ' 5 ' 2 is given in Table 6 which also contains our best values EC and their uncertainties dEC, which again have not been multiplied by % («j 0.72). The agreement between the different sets is clearly better than expected on the basis of statistical errors. Table 5 . Energies Ex of the y-rays from the decay of 192 Ir relative to the gold standard. The first set of data is the result of the present measurement. The other six sets have been obtai ned by other authors in previous measurements. The set obtained by Bergvall and given relative to the energy of the Karline of tungsten was normalized against 411.794 ± 0 keV with the use of Bergvall's data given in Ref. 8 and our ratio of the energies of the Karline of tungsten 10 The relative energy of the 84 keV line from the decay of 170 Tm is given in Table 2 where our result is also compared with previous values which were adjusted to the gold standard and which are in good agreement with our result except for the energy given in Reference 5 . 
Conclusion
Through the results of the present experiment and the data reported elsewhere 3 the standards recommended by Lederer, Hollander and Perlman in their Tables of Isotopes 11 have been improved in relative accuracy by factors between 7 and 120.
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